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A Novel Single Phase T-type Five Level Transformerless Photovoltaic Inverter
HUANG Chunping
(School of Information Engineering ,Zhongshan Polytechnic ,Zhongshan 528404 , Guangdong , China)

Abstract: A five-level transformerless single-phase PV grid-connected inverter topology based on the
combination of traditional single-phase H bridge topology and T-type neutral point clamped (NPC) topology was
proposed. The topology includes two structures: the usual single-phase full-bridge and the T type NPC structure. A T
type NPC structure consisting of a two-way switch tube was used to obtain five levels in this new topology, which
called T type five-level topology. The working mode and common mode leakage current suppression ability of the
new topology were analyzed in detail. The new topology has high efficiency and low leakage current. Compared
with the traditional three-level topology, it has very small grid-connected current harmonics and low switch voltage
stress, which can reduce the filtering cost and switch device cost of grid-connected inverter. Finally, the correctness
of the theory was verified by simulation and experiment. The proposed T type five-level topology meets the relevant
standards of transformerless PV grid-connected inverters and is suitable for the PV inverter market.
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Fig.1 ~Single phase transformerless PV grid-connected

inverter model
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Fig.2 T type five level inverter topology
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Tab.l  Operating mode switch state table

TAERS 1 2 3 4 5 6
S, 1 0 0 0 0 1
S, 0 0 1 1 0 0
S, 0 0 0 1 1 1
S, 1 1 1 0 0 0
S, 0 1 0 0 1 0
S 0 1 0 0 1 0
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Fig4 Common-mode equivalent circuit
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Fig.5 Minimum equivalent circuit
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Tab.2  New topological mode corresponding voltage
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Fig.6  Simulation waveforms of the new T type topology
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Fig.7 Experiment waveforms of the new T type topology
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